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Prevalence and Correlates of Geriatric Frailty in 
a Northern Taiwan Community
Ching-I Chang,1 Ding-Cheng Chan,2 Ken-N Kuo,3 Chao Agnes Hsiung,1,4 Ching-Yu Chen1,5*
Background/Purpose: Frailty is the core of geriatric syndromes in the elderly. However, there is no solid
prevalence data in Taiwan even with the rapid growth of the elderly population. The aim of this study was
to explore the prevalence of frailty defined by different instruments and to identify the factors associated
with frailty in a northern Taiwan community.
Methods: The 65–79-year old community-dwelling residents randomly selected from Toufen were first
screened with a telephone version of the Chinese Canadian Study of Health and Aging Clinical Frailty
Scale (CCSHA-CFS; level 1–7). Those who scored 3–6 with this instrument were evaluated at a local hos-
pital with the Fried Frailty Index (FFI) and the Edmonton Frail Scale (EFS). Other baseline characteristics
including health and functional performance were also evaluated.
Results: Among the 2900 population representative samples, 845 (29.1%) completed the CCSHA-CFS
telephone interview with the prevalence of frailty approximately 11.0% [95% confidence interval (CI)
8.9–13.1]. Among the 275 who completed assessments with FFI and EFS, prevalence of frailty was 11.3%
(95% CI = 7.6–15.0) by FFI and 14.9% (95% CI = 10.7–19.1) by EFS. About 57.5% of respondents had
memory impairment, 29.8% experienced pain, 25.1% experienced falls, 16.7% had depression, 14.5%
had urinary incontinence, and 5.8% had polypharmacy. Being older, having more complaints with falls,
pain, dysphagia, polypharmacy, depression, comorbidity, longer time for the Timed Up and Go test, less
education, lower Mini-Mental State Examination score, and lower Barthel Index were associated with
frailer status. In multinomial logistic regression analysis, increasing age, less education status, lower
Barthel Index score and depression were positively associated with physical frailty.
Conclusion: In this study, the prevalence of frailty was from 11.0% to 14.9% by different criteria and
methodology. Various correlates were independently associated with frailty status. It is suggested that 
intervention for frailty requires an interdisciplinary approach.
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Frailty can be described as a geriatric syndrome
characterized with loss of reserves (energy, physical
ability, cognition, health), resulting from cumula-
tive decline across multiple physiologic systems
that gives rise to vulnerability and adverse out-
comes.1 Geriatric syndrome has been adopted as
an umbrella term encompassing health problems
highly prevalent in the elderly, such as frailty,
delirium, depression, dementia, incontinence, and
falls.2 Many common geriatric syndromes have
been proposed to contribute to frailty.3 It is becom-
ing recognized that frailty may be a pre-disability
state with multidimensional, heterogeneous, and
unstable characteristics in the dynamic progres-
sion from robustness to multi-organ functional
decline.4 Previous studies showed that effective
intervention, such as exercise training programs
can improve physical function in the elderly pop-
ulation and postpone adverse outcomes.4 With
proper and effective intervention on frailty, sev-
eral unwanted consequences, such as disability, de-
pendence, reliance on long-term care, and even
death can be delayed.
To date, an agreed unifying definition and mea-
sures of frailty are lacking.1,5−7 The instrument
proposed by Fried and her colleagues (Fried
Frailty Index, FFI) following the Cardiovascular
Health Study classified subjects into three cate-
gories from five indicators.1 It is one of the most
widely used instruments in a research setting with
emphasis on the physical domain.5 Additionally,
it has been used as an outcome assessment tool to
examine the effectiveness of frailty intervention.4,5
Other instruments may measure deficiencies in
other areas such as cognition, burden of medical
illness, socioeconomic conditions and quality of
life due to the multi-dimensional presentations
of frailty.5 For example: the Edmonton Frail Scale
(EFS) classified subjects into five categories from
10 domains (11 indicators).7 Third, the Canadian
study of health and aging clinical frailty scale
telephone version in Chinese (CCSHA-CFS-TV)
with score ranging from 1 (very fit) to 7 (severely
frail) relies on comorbidity and disability.6,8
It is of great urgency to estimate the prevalence
of frailty in a country with a rapidly growing aging
population. Furthermore, to explore the correlates
of frailty is the next step in predicting frailty and
identifying targets for intervention in frail older
adults. In this study, we tried to explore these two
questions with population representative random
samples from a northern Taiwan community.
Materials and Methods
Subjects
Our target population was community-dwelling
residents aged 65–79-years-old in the 31 admin-
istrative areas of Toufen (roughly 7000, 7.1% of
the whole population from Toufen Household
Registration Office). Briefly, 2900 random sam-
ples (2900/6828 = 42.5%) were selected accord-
ing to the population size of each administrative
area which is called the probability-proportional-
to-size sampling method. These samples were
screened with a two-stage process. First, 2900
samples were screened with a quick, reliable, and
valid tool of frailty assessments, the CCSHA-CFS-
TV.8 It classified subjects into seven categories with
higher scores indicating a frailer status. Details re-
garding the classification of CCSHA-CFS-TV have
been described previously.6,8
Frailty, osteoporosis, and depressive symptoms
are three common problems for the elderly pop-
ulation. The original design of this project was to
assess the effectiveness of an integrated care inter-
vention, including structured exercise, nutritional
consultation, and problem solving treatment on
pre-frail or frail old adults aged 65–79 years with-
out terminal disability or complete dependency.
Subjects with complete dependency for activities
of daily living (ADLs) classified as category 7 from
the CCSHA-CFS-TV were considered too sick for
intervention. Subjects without dependency for
ADLs or instrumental ADLs (IADLs), without
being slowed down, without any treated chronic
diseases, and classified as category 1 or 2 were
considered as too healthy for intervention. These
subjects were excluded from the 2nd stage screen-
ing and further evaluation. This exclusion affected
estimates of frailty prevalence in our study. Two
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estimates with different calculation formulae are
presented in the Results section.
A total of 548 subjects scoring 3–6 on the
CCSHA-CFS-TV were invited to a local hospital
for assessment with the FFI and the EFS. Only
275 were actually interviewed. Other medical con-
ditions and functional performance were also
evaluated.
The FFI was proposed by Dr Fried and her col-
league with five indicators: unintentional weight
loss, self-reported exhaustion, low activity level,
slow walking speed, and weak grip strength fol-
lowing the Cardiovascular Health Study.1 One
point is scored for each indicator when a specific
target is reached.1 Subjects scoring 0 were classi-
fied as robust, 1–2 as pre-frail, and 3–5 as frail.1
The five indicators were operationalized as fol-
lows in our study:
1. “Weight loss” was defined as self-reported un-
intentional weight loss more than 3 kg, or
greater than 5% of body weight in the previous
year.
2. “Exhaustion” was indicated by a self response
as “a moderate amount the time” or “most of
the time” to either of the following two state-
ments: “I felt everything I did was an effort” or
“I could not get going” from the Center for
Epidemiological Studies-Depression Scale.9
3. “Low physical activity” was defined by gender
specific low weekly energy expenditure mea-
sured by the Taiwan IPAQ-SF (International
Physical Activity Questionnaire-Short Form).10
4. “Slow walking speed” was defined as usual
walking speed below the criterion-specific
thresholds adjusting for gender and height that
were the same as the Cardiovascular Health
Study Group.1
5. “Weakness” was defined as mean grip strength
of the dominant hand three times below the
criterion-specific thresholds adjusting for gen-
der and body mass index (BMI), which was
the same as the Cardiovascular Health Study
Group.1
At a second stage hospital evaluation, subjects
were also evaluated with the EFS which consisted
of 10 domains with 11 items including cognition
(the clock drawing test, 2 points), general health
status (number of hospitalizations in the past
year, 2 points and self-reported health status, 2
points), functional dependence (from 8 IADLs, 2
points), social support (count on someone who
is willing and able to meet his needs when he
needs help, 2 points), medication use (use of at
least 5 prescription medication, 1 point and for-
getfulness of taking medication, 1 point), nutrition
(weight loss, 1 point), mood (depression, 1 point),
incontinence (1 point), and functional perform-
ance (the Timed Up-and-Go, 2 points).7,11−13 Dr
Rolfson and his colleagues proposed a 5-level cat-
egorization (robust, 0–4; apparently vulnerable,
5–6; mildly frail, 7–8; moderately frail, 9–10; 
severely frail, 11–17) with score from 0 to 17.7
We combined the final three categories into a
single frail category due to small subject num-
bers in each category.
Other data collected included demographics,
BMI, history of smoking and drinking, history of
fall in past years, and pain affected of daily life and
sleep. The self-reported chronic co-morbidities
included hypertension, diabetes mellitus, heart
disease (defined as a history of coronary heart dis-
ease, myocardial infarction, congestive heart fail-
ure, or arrhythmia), stroke, hyperlipidemia, gout
and arthritis, chronic lung disease, gastric ulcer,
chronic kidney or liver or thyroid disease, pro-
statomegaly, Parkinson’s disease, dementia, de-
pression, cataracts, glaucoma, anemia, osteoporosis
and fracture. Additionally, geriatric syndrome
evaluation, including memory impairment, poly-
pharmacy (≥ 8 medications), dysphagia, stool or
urinary incontinence were self-reported. The Mini-
Mental State Examination (MMSE)14 was used to
evaluate cognitive function; educated subjects with
scores less than 24 and uneducated subjects with
scores less than 14 were classified as having cog-
nitive impairment.15,16 The Barthel Index was used
to evaluate physical function.17 The Patient Health
Questionnaire (PHQ9) with the nine item depres-
sion scale was also used to evaluate depressive
symptoms. Subjects with scores 5–9 were classified
as mildly depressed, subjects scoring 10–14 were
classified as moderate depressed, and subjects
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scoring 15–19 were classified as having moder-
ately severe depression.18 This questionnaire is
widely used to assist clinicians with diagnosing the
different level of depression and monitoring the
response of intervention. Moreover, it has been
proven as a valid and reliable measuring tool in
the geriatric population.19 A Chinese validated ver-
sion has been published elsewhere.20−22 The study
was approved by the Institutional Review Board
at the National Health Research Institute, Zhunan,
Taiwan in 2008. Informed consent was obtained
from all participants. This trial was registered
under ClinicalTrails.gov: EC0970301.
Statistical analysis
Differences in characteristics among categories of
frailty scales were compared by analysis of vari-
ance (continuous variables) or χ2 test (categorical
variables). To examine the association of poten-
tial risk factors of frailty, we performed multino-
mial logistic regression, with frailty status as the
dependent variable and with age and individual
risk factors as independent variables. Data man-
agement and analysis were performed using SPSS
17.0 software (SPSS Inc., Chicago, IL, USA).
Results
Prevalence of frailty using different
instruments
Among the 2900 randomly selected sample, 2055
could not be enrolled (including 998 refused the
telephone interview, 1004 were unable to be con-
tacted following multiple attempts, 6 died before
interview, 43 had communication difficulties, and
4 were institutionalized; Figure). Among the 845
(29.1%) subjects who completed the telephone
interview, 206 (24.4%) were classified as category
1 (very fit); 86 (10.2%) as category 2 (well, with-
out any treated chronic diseases); 236 (27.9%) as
category 3 (well controlled chronic diseases); 224
(26.5%) as category 4 (apparently vulnerable, sub-
jects feel slowed down recently or subjects were
with poor controlled symptoms of chronic dis-
eases); 69 (8.2%) as category 5 (mildly frail, with
IALD impairment); 19 (2.2%) as category 6 (mod-
erately frail, with required assistance on at least 
1 ADL and 1 IADL); and 5 (0.6%) as category 7 (se-
verely frail, with complete dependency for ADLs).
The prevalence of frailty including category 5–7
defined by the CCSHA-CFS-TV was around 11.0%
[95% confidence interval (CI) 8.9–13.1].
As mentioned in the subjects’ enrollment pro-
cedure, eligible older adults who score 3–6 on the
CCSHA-CFS-TV were invited for further evaluation
at a local hospital. However, half (n= 275, 9.5% of
2900 random samples) were actually interviewed.
Since the original 2900 population representative
random sample data were applied from the Toufen
Household Registration Office, age and gender
were the only demographic data we could use to
compare responders to non-responders. The pro-
portion of female and the mean age of responders
were similar to that of non-responders in both
stages (data not shown).
By FFI evaluation at a local hospital, close to
half the subjects (46.9%) had weakness by grip
strength, 18.9% experienced weight loss, 17.1%
had exhaustion, 15.6% felt slow and 6.9% expe-
rienced low physical activity. In summary, 81
(29.5%) cases scored 0 and were classified as
“robust”; 161 (58.5%) subjects met one or two
criteria and were classified as “pre-frail”; and 31
(11.3%, 95% CI = 7.6–15.0) cases met three or
more criteria and were classified as “frail”. If we
included the subjects with score 1 or 2 of the first
stage CCSHA-CFS-TV as “robust” and cases with
score 7 of CCSHA-CFS-TV as “frail” due to the
two-step screening, the prevalence of estimated
frailty was around 8.0% (95% CI = 5.4–10.6;
n = 425; Table 1).
By EFS classification, the proportion of robust
subjects scoring 0–4 was 60.4%, apparently vul-
nerable subjects scoring 5–6 was 24.4%, and frail
subjects with scores ranging from 7 to 17 was
14.9% (95% CI = 10.7–19.1; Table 1).
Demographics and geriatric syndromes
evaluation
Selected baseline characteristics of the entire group
(n= 275, 53.8% female, mean age 71.1 ± 3.8 years,
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average number of comorbidities 3.4±2.0) is sum-
marized in Table 2. The prevalence of several
geriatric syndromes is also listed. More than half
the subjects (57.5%) reported memory impairment
by relatives. One-third of subjects (29.8%) had
pain affected daily life or sleep, and 25.1% sub-
jects had a history of fall in the past 1 year. One
in six subjects (16.7%) had mild to moderately
severe depression on the PHQ9, 14.5% had uri-
nary incontinence, and 5.8% had polypharmacy
(≥ 8 medications; Table 2).
Distribution of baseline demographic
characteristics and geriatric syndromes
among subjects with different frailty levels
Being older, having more complaints with pain,
falls, dysphagia, polypharmacy, depression, higher
number of comorbidities, longer time for Timed
Up and Go test, having lower education status,
lower MMSE score, and lower Barthel Index were
associated with frailer status defined by the FFI
(p < 0.05 for each comparison by bivariate corre-
lation analysis; Table 2). Distribution of charac-
teristics among different frail status was similar
using the EFS (Table 3).
Factors associated with frailty following
multinomial logistic regression
Furthermore, multinomial logistic regression
models with stepwise selection were performed
to explore correlates of frailty. Increasing age and
depression were independently associated with
pre-frailty using the FFI. Increasing age, lower ed-
ucation status and lower Barthel Index score were
independently associated with frailty. We found
a consistent association between depression and
Figure. Patient enrollment in study. aCCSHA-CFS-TV version8: Category 1 = very fit, robust, active, energetic and well 
motivated; Category 2 = well without any active chronic diseases; Category 3 = well with controlled chronic diseases;
Category 4 = apparently vulnerable, these people commonly complain of being “slowed down” or have poor controlled
disease; Category 5 = mildly frail with limited dependence on IADLs; Category 6 = moderately frail, help is needed with
both IADL and ADL; Category 7 = severely frail, completely dependent on ADLs; CCSHA-CFS-TV = Canadian Study of
Health and Aging Clinical Frailty Scale Telephone Version in Chinese; ADL = activities of daily living.
Elderly people aged 65–79 yr in Toufen (n = 6828)
Random sampling (n = 2900)
Responders (n = 275)
Frailty, health conditions and
functional performace evaluation
Eligible (n = 548)
Category 3–6
Not eligible (n = 297)
Category 1, 2, 7
Responders (n =  845)
Category 1 (n =  206, 24.4%)
Category 2 (n =  86, 10.2%)
Category 3 (n = 236, 27.9%)
Category 4 (n = 224, 26.5%)
Category 5 (n = 69, 8.2%)
Category 6 (n = 19, 2.2%)
Category 7 (n = 5, 0.6%)
Non-responders (n = 2055)
Refusal (n = 998)
Communication barrier (n = 43)
Couldn’t contact after 3 attempts (n = 1004)
Death (n = 6)
Institutionalized (n = 4)
1st step screening
2nd step evaluation
CCSHA-CFS-TV screeninga
Refusal (n = 273)
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frailty levels. The odds ratio of depression was 3.64
(95% CI = 1.31–10.11) for pre-frail versus robust
individuals and 10.04 (95% CI = 2.85–35.39) for
frail versus robust individuals after adjusting for
age, education status, and Barthel Index score
(Table 4).
More co-morbid conditions, incontinence, de-
pression and lower MMSE score were associated
with frailty using the EFS (Table 5). All these factors
were included in the diverse domain of the EFS.
Discussion
Our study provided one of the first population-
based frailty prevalence estimates in Taiwan. To
our knowledge, this study may be the first study
using a two-step strategy to screen a frail older pop-
ulation in the community. The FFI is a relatively
time consuming tool. The greatest advantages of
the CCSHA-CFS-TV were its short administration
time (<3min) and easy implementation by trained
interviewers without formal training in geriatric
care.8 The quick and valid CCSHA-CFS-TV saved
us incredible amounts of time and resources in
conducting the large scale community-based frailty
screening.
One of the major limitations to our study is
that we encountered unpredicted low response
rate during the first stage of telephone interview
screening. There was only 29.1% response rate
after deducting 34.6% of subjects not contactable
after several attempts and 34.4% of refusals. In
addition, the 50% response rate of the second
stage screen hampered the validity of prevalence
estimation. We tried to increase the response rate
in several ways. First, we coordinated with heads
of each administrative area to disseminate our
Table 1. Prevalence of frailty by Fried Frail Index
and Edmonton Frail Scale (n = 275)
n (%)
Indicator of FFIb
Shrinking 52 (18.9)
Exhaustion 47 (17.1)
Low physical activity 19 (6.9)
Slowness 43 (15.6)
Weakness 129 (46.9)
Frailty statusb
Robust 81 (29.5)
Pre-frail 161 (58.5)
Frail 31 (11.3)
Unknown 2 (0.7)
Frailty statusa,b
Robust 228 (53.6)
Pre-frail 161 (37.9)
Frail 34 (8.0)
Unknown 2 (0.5)
Indicators of EFSc
Cognition-clock drawing test
No errors 121 (44.0)
Minor errors 29 (10.5)
Other errors 124 (45.1)
Times of hospitalization/past year
0 216 (78.5)
1–2 52 (18.9)
≥ 2 6 (2.2)
Self-reported health status 
Excellent 46 (16.7)
Fair 189 (68.7)
Poor 39 (14.2)
Functional dependence (IADL items)
0–1 195 (70.9)
2–4 68 (24.7)
5–8 11 (4.0)
Social support
Always 226 (82.2)
Sometimes 40 (14.5)
Never 8 (2.9)
Timed Up and Go (sec)
0–10 159 (57.8)
11–20 106 (38.5)
≥ 20 9 (3.3)
Polypharmacy (use of ≥ 5 44 (16.0)
prescription drugs)
Medication use – amnesia 104 (37.8)
Nutrition – weight loss 45 (16.4)
Mood – depressed 33 (12.0)
Incontinence 36 (13.1)
Frailty statusc
Robust (scored 0–4) 166 (60.4)
Apparently vulnerable (scored 5–6) 67 (24.4)
Mildly to severely frail (scored 7–17) 41 (14.9)
an = 425 including subjects scoring 1, 2, 7 of the Canadian Study
of Health and Aging Clinical Frailty Scale Telephone Version in
Chinese; btwo cases with missing data; cone case with missing data.
Prevalence and correlates of geriatric frailty
J Formos Med Assoc | 2011 • Vol 110 • No 4 253
study to the target population. Second, we com-
municated with the Bureau of Public Health,
Miaoli County to support our study. Third, we
mobilized medical staff and social workers at our
local study community hospital to establish a re-
lationship with our target population. Fourth, the
interviewers were trained to use the local native
dialect. Lastly, transportation was provided for
subjects at each visit. Nevertheless, low response
rate was owing to the conservative culture in this
county. Certainly the recent frequent telephone
fraud events are another reason for refusals. More
advertisements and building a trusting and sus-
taining relationship with local community are
necessary in the future to ensure success. Also,
home interviews may be another way to improve
the response rate although it is time consuming
with higher costs.
Table 2. Distribution of baseline characteristics among subjects with different frailty level by the Fried 
Frail Index
Characteristics (categorical) Total (n = 275) Robust (n = 81) Pre-frail (n = 161) Frail (n = 31) p
Age (yr)
65–68 87 (31.6) 41 (50.6) 42 (26.1) 4 (12.9) < 0.001
69–73 112 (40.7) 19 (23.5) 79 (49.1) 13 (41.9)
74–79 76 (27.6) 21 (25.9) 40 (24.8) 14 (45.2)
Sex, female 148 (53.8) 39 (48.1) 86 (53.4) 21 (67.7) 0.177
Education (yr)
0 99 (36.0) 20 (24.7) 65 (40.4) 13 (41.9) 0.02
< 7 110 (40.0) 36 (44.4) 58 (36.0) 16 (51.6)
≥ 7 65 (23.6) 25 (30.9) 38 (23.6) 2 (6.5)
Smoking history (yes) 60 (21.8) 21 (25.9) 35 (21.7) 4 (13.3) 0.36
Alcohol history (yes) 64 (23.3) 22 (27.2) 36 (22.4) 6 (19.4) 0.601
History of falls in 1 year 69 (25.1) 17 (21.0) 37 (23.3) 14 (45.2) 0.022
Pain history 82 (29.8) 16 (19.8) 52 (32.7) 13 (41.9) 0.035
Cognitive impairmentd 10 (3.6) 3 (3.7) 5 (3.1) 2 (6.5) 0.662
Depressione 46 (16.7) 5 (6.2) 29 (18.0) 12 (38.7) < 0.001
Self reported memory impairment 158 (57.5) 41 (50.6) 94 (59.1) 23 (74.2) 0.073
Dysphagia 6 (2.2) 1 (1.2) 2 (1.3) 3 (9.7) 0.011
Polypharmacyf 16 (5.8) 3 (3.7) 8 (5.0) 5 (16.1) 0.034
Urinary incontinence 40 (14.5) 8 (9.9) 25 (15.7) 7 (22.6) 0.206
Timed Up and Go (sec)
0–10 159 (57.8) 66 (81.5) 87 (54.0) 6 (19.4) < 0.001
11–20 106 (38.5) 15 (18.5) 73 (45.3) 18 (58.1)
≥ 20 9 (3.3) 0 1 (0.6) 7 (22.6)
Characteristics (continuous) Total (n = 275) Robust (n = 81) Pre-frail (n = 161) Frail (n = 31) p
BMI (kg/m2) 25.4 (3.4) 25.7 (2.9) 25.2 (3.7) 25.4 (3.2) 0.617
Number of comorbidity 3.4 (2.0) 3.1 (1.8) 3.4 (1.9) 4.4 (2.5) 0.032
MMSE score 24.6 (4.5) 25.9 (3.8) 24.3 (4.5) 22.8 (5.5) 0.002
Barthel Index score 98.4 (4.4) 99.3 (2.4) 98.5 (4.3) 95.7 (7.5) 0.008
aData are presented as n (%) (for categorical variables) or mean ± standard deviation (for continuous variables); bp value were calcu-
lated using analysis of variance test (for continuous variables) and the χ2 test (for categorical variables); cage cut-point is defined by
receiver operating characteristic curve analysis; dcognitive impairment: MMSE less than 14 for uneducated subjects; MMSE less than
24 for educated subjects; edepression including mild, moderate, moderately severe levels by Patient Health Questionnaire 9; fpolyphar-
macy: at least 8 prescription medications. BMI = body mass index; MMSE = Mini-Mental State Examination.
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Another limitation to this study is that we only
enrolled subjects aged between 65–79 years of age.
We were unable to estimate the frailty prevalence
for those older than 80 years of age.
After the two-step screening process, the preva-
lence of subjects with frailty measured using FFI
was around 11.3% (8.0%, including the first stage
screening subjects). The prevalence of frailty in
our study was similar to several countries, such as
Denmark, Netherlands, Germany, and France as
conducted by the Survey of Health Aging and
Retirement (SHARE).23 The prevalence of frailty
ranged from 3.9% to 21.0% in the nondisabled
population in these countries. The difference 
between our study and SHARE was that we only
targeted community-dwelling older adults and we
did not include subjects older than 80 years of age.
Also, the operationalization of the “shrinking” and
“slow walking speed” was different between these
two studies.23
Though the FFI is the most widely used crite-
ria for frailty currently used, this research tool em-
phasizes the physical domain. Therefore, using
the EFS instrument including multiple domains,
such as social support, cognitive function, balance
and mobility performance, mood, functional in-
dependence, and medication use was also per-
formed. The prevalence of frailty measured using
EFS was 14.9% which was higher than that defined
by the FFI. Nowadays frailty is widely recognized
Table 3. Distribution of baseline characteristics among subjects with different frailty level using the
Edmonton Frail Scalea,c
Characteristics (categorical)
Robust Apparently vulnerable Frail
(n = 166) (n = 67) (n = 41)
pb
Age (yr)
65–68 63 (38.0) 16 (23.9) 8 (19.5) 0.050
69–73 59 (35.5) 34 (50.7) 18 (43.9)
74–79 44 (26.5) 17 (25.4) 15 (36.6)
Gender (female) 81 (48.8) 42 (62.7) 24 (58.5) 0.124
Education (yr)
0 45 (27.1) 31 (46.3) 23 (56.1) < 0.001
< 7 68 (41.0) 31 (46.3) 11 (26.8)
≥ 7 53 (31.9) 5 (7.5) 7 (17.1)
Smoking history (yes) 40 (24.1) 13 (19.7) 7 (17.1) 0.546
Alcohol history (yes) 44 (26.5) 15 (22.4) 5 (12.2) 0.149
History of fall in 1 year 35 (21.2) 18 (27.3) 16 (39.0) 0.059
Pain history 38 (23.0) 26 (39.4) 18 (43.9) 0.006
Depressiond 11 (6.6) 16 (23.9) 19 (46.3) < 0.001
Dysphagia 1 (0.6) 1 (1.5) 4 (9.8) 0.002
Urinary incontinence 14 (8.5) 10 (15.2) 16 (39.0) < 0.001
Characteristics (continuous)
Robust Apparently vulnerable Frail
(n = 166) (n = 67) (n = 41)
pb
BMI (kg/m2) 25.3 (3.0) 25.2 (4.0) 26.0 (3.8) 0.434
Number of comorbidity 3.2 (1.9) 3.2 (1.8) 4.7 (2.4) 0.001
MMSE score 25.9 (3.7) 23.2 (4.4) 21.7 (5.7) 0.003
Barthel Index score 99.1 (3.3) 98.5 (3.9) 95.6 (7.4) < 0.001
aData are presented as n (%) (for categorical variables) or mean ± standard deviation (for continuous variables); bp value were calcu-
lated using analysis of variance test (for continuous variables) and the χ2 test (for categorical variables); cage cut-point is defined by
receiver operating characteristic curve analysis; ddepression including mild, moderate, moderately severe levels by Patient Health
Questionnaire 9. BMI = body mass index; MMSE = Mini-Mental State Examination.
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as a dynamic condition and should be considered
as a clinical syndrome resulting from multisystem
impairments. Given this observation, it is clearly
difficult to assess frailty with a single or simple
clinical tool.
One of the most burdensome geriatric syn-
dromes is memory impairment. This symptom
may have been overestimated by self-reporting
since the prevalence of cognitive impairment by
MMSE was around 3.6%. However, memory dys-
function is common among community-dwelling
elders, heterogeneous in cause, and variable in out-
come.24 How to postpone or prevent this function
from deteriorating should be considered.
In our data, increasing age, depression, lower
education status, and lower Barthel Index score
were independently associated with frailty. A prom-
inent age group of prefrail and frail status was
distributed in 69–73 and 74–79, respectively.
Different interventions may be considered for dif-
ferent ages. More education is a way of prevent-
ing frailty given that cognitive function could be
improved.5,25 Also, functional disability is corre-
lated with several criteria of the FFI. Disability
prevention, such as exercise, and prevention of
falls is another way for managing frailty.26,27
In addition, we found that depression was inde-
pendently and consistently associated with frailty.
Depression can affect health through alterations
in the functioning of the central nervous, immune,
endocrine, and cardiovascular systems, as well as
through adverse influences on health behaviors.28
Table 4. Factors associated with frailty following multinomial logistic regression
Fried Frailty Index 
Apparently vulnerable vs. robust Frail vs. robust
OR (95% CI) p OR (95% CI) p
Age (yr)
65–68a 1 1
69–79 2.77 (1.54–5.01) 0.001 7.66 (2.22–26.38) 0.001
Education (yr)
≥ 7a 1 1
< 7 1.13 (0.57–2.26) 0.724 13.40 (1.55–116.24) 0.019
0 1.71 (0.81–3.60) 0.157 10.60 (1.18–95.07) 0.035
Barthel Index score 0.93 (0.85–1.03) 0.159 0.87 (0.78–0.97) 0.013
Depressionb 3.64 (1.31–10.11) 0.013 10.04 (2.85–35.39) < 0.001
aAge 65–68 years was the reference group, education ≥ 7 years was the reference group; bdepression includes mild, moderate, and
moderately severe levels using the Patient Health Questionnaire 9. OR = odds ratio; CI = confidence interval.
Table 5. Factors associated with frailty using multinomial logistic regression
Edmonton Frailty Scale 
Pre-frail vs. robust Frail vs. robust
OR (95% CI) p OR (95% CI) p
Comorbidity 0.98 (0.83–1.16) 0.843 1.36 (1.10–1.68) 0.004
MMSE score 0.85 (0.79–0.92) < 0.001 0.77 (0.70–0.85) < 0.001
Incontinence 2.19 (0.85–5.61) 0.103 11.14 (3.90–31.82) < 0.001
Depressiona 5.09 (2.13–12.17) < 0.001 14.23 (4.94–40.99) < 0.001
aDepression includes mild, moderate, and moderately severe levels by PHQ9 (Patient Health Questionnaire 9). OR = odds ratio;
CI = confidence interval; MMSE = Mini-Mental State Examination.
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Frailty itself was associated with depressive symp-
toms and reduced life satisfaction in previous
studies.1,5,7 One report from a Canadian Study of
Health and Aging stated that frailty defined by an
index of deficits that excluded mental illnesses was
associated with self-reported psychiatric illness.29
Another report showed that geriatric patients’
mood improved with improvement of physical
functioning, Barthel Index and cognitive function
in rehabilitation wards.30 An above-mentioned in-
tegrated care model including nutritional consul-
tation, problem solving therapy, and engaging in
more activities and exercises has been undertaken
for the improvement of both depression and
frailty outcomes.
To summarize, the prevalence of frailty in a
community dwelling population aged 65–79 years
was shown to be 11.0–14.9% using different cri-
teria and methodology. Multidimensional factors
were associated with physical frailty. Therefore, a
diverse approach and an effectively integrated care
model is urgently needed to manage frailty for an
older population.
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